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[0 0 8 2] 

n-InP /W7XI4 ^WSi/tlnP Ay 7tM 2 CD figflC 1$ 5 0 nm0|10 
T > F-^InGaAsP ( i-InGaAsP ) X *j h y ZfM 3 tlT ^5 = 

[0 0 8 3] 

n-InP A-fTXjf 4 <Z>_t(Cte, HI, H2CDtI&M}W#S& (T-A) 5, 6 
fcS&l, H2©#^-Ffi (MM I) %tl?=rl, 8^/&3;ftT£<J, 3*1 

e> ic j; ^ y /vy x y #%={-m\i>m& $ tix ^ & „ 

[0 0 8 4].' 
mi, H 2 5 , 6{£, ^l ; g:t>^2 0DMMI^^7 P ^7, 8 

©r^(ofi^-e«nnT^$tirfeu, -ene>©^A^«iii ©mm i^*^ 

[0 0 8 5] 

*i&Mft*IMi&5, 6«, 06, 0 7iC^1-J:e>&#^£;£UTV^ o 
[0 0 8 6] 

3Ly#Tmizwf&-t& 2*©r-A5, 6 p^gtcti. -eti-etifii . 

5 ^mtf)* h^-f ^©7^ K-tf>^#fi4^-^FH (i-MQW) jf 1 U^r 
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■€-*l-?tlInP , InGaAsP T'fe§. #^Jf&tM U ^JS0»KJ?«:&IC 1 On 

mt'fe§. i-MQWfl lit yfi^MJ^5, 6 (Z>£iSS#^ - F©«#^0 tf 
-A&ggflXifc^UTVi.S. i-MQWl 1 1 (DP L$&ytW-&lt 1 . 4 3/im? 

[0 0 8 7] 

i-MQWJS 1 1 (D±iZlt, m$ 0. 2 m©7 > K- ?*CDInP jf (i-InP 
JS) 12t, J?S2, 0 ntm0pi#ttt©InP M (p-InP jg) 1 3 JfCS 0 
.. 3 #m©pM^«'[£tf>InGaAsji (p-InGaAsJf) 1 4 7«J$£ tlT p-InP 
Ml 3, p-InGaAsJgl 4tf)K-A°>M«&) (Zn) t^ot, K-A> h^te 
^tl-f'^ll. 0X1 0 18 /cm 3 , 2. 0 X 1 0 19 /cm 3 
[0 0 8 8] 

i-InP H 2, p-InPjfl3, p-InGaAsjg 1 4 07, EI 8 , ® 9 tC^~r «fc 
e>lC fgl, ^ 2 <5DiI&Mfta»?&!& (T-A) 5, 6 <D^ti^n<D^mmmm 
ybmftjjmz3 5 . 0wni©S$tlL^2 0. 0 /a m(Z)HPS ^3 V^T i-MQ 
Wjfi l tf>±fc 2 Off ota^C?IM£3;ft-0^ 0 <BU IK?o©SP«-t> 
V n T &MI£#4fl8& $ ft T 4 2 tlT V > -5 „ 

[0 0 8 9] 

i-MQWll ltf)-RC&, ftfft;£[6jlC?&oT, J?£ 0. - 3 ^ m<Z)n-InP 
Ml 0#^$£*lTV^ o i-MQWjfl 1 &tfn-InP Ml 0 t±^ffi(CTO(C-^ 
&!8U|£&CT0J&£*lTV^,, n-InP Ml Otf)F-/\°> M*SiT*&U. f©K-A° 
>h^^l. 0 X 1 0 18 /cm 3 V2bZ> 0 
[0 0 9 0] 

n-InP Ml 0, i-Inp Ml 2, p-InP Ml 3, p-InGaAsM 1 4 ©fatter i-M 
QWI1 1 (DtyM£^L<. 1. 5 Atmil&oTV^,, n-InP Ml Ofr£>p-InGaAs 
Ml 4 *-e©#M©Mffl^ $c (Fe) ^ K-^3tlfe]f®minP M (SI-InPM) 
1 5&Cj;Uil#)&£*lT^£ 0 £t^ HmJiftlZftmZftfri-ln? Ml 2, p-In 
P Ml 3, p-InGaAsM 1 4 7^e>&££j3Ptf)|i^C%Sr-InPM 1 5 tfm®&£ tlT 
£„ . 
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[0 0 9 1 ] 

UK $2©)ti«5, ,6©^ffliW1g«©WCtt, Sl-InPjgl 5&CM5# 
7£j&3*lT, n-InP^7 77l4©±i«bt^§. ft^Mfil^C 
£^T,> 2^©M?«5, ,6©ra-eii, n-InP Ay y tM 4 0>_tffi#p-InGaAs 
Ml 4^t>*i-MQWJSl 1 «fc U *>TlC&gLT^&. 
[0 0 9 2] 

Sl-InP/gl 5<Z>±®&, p-InGaAsjf 1 4 CD±®i: ^tjiC^ffiS^^-rSo SI 
-InPjf 1 5fcjU n-InP A^T^JS®±"?\ n-InP jf 1 0 , i-MQWjf 1 1, i-In 
PJS12, P -InPjgl3, p-InGaAsJf 1 4 £ t&iZ *VW&ZMf&LT a * 

[0 0 9 3] 

^if^i:n-InP A4T7sM8 CDFI9&CteJ¥$ 5 0 nmCOH 2 CDInGaAsP 
Xy^* N^:/Ji9«;&£;ftTV^ 0 H2(DInGaAsP X >y h V y°M 9 £Si 
-InPM 1 0<Dmm\t3 . 3/j.mV&Z> 0 
[0 0 9 4] 

(C^t,TV^#\ ^C7)_t:Ttf)Jil 0, 12-14, 15^WiMy, 
nTT?3b£i-MQWJi 1 1 tf)Jgff ^©MfflCDInP Jftf)@#f^ <fc U < & 
[0 0 9 5] 

0 6~|H1 0 tC^-Tv^y/vy :ii>#*§i!^IIf^{£> XD;y h =y >{ y^LonUtfa 
[0 0 9 6] 

Hi, Wi2<DXUy h^^ynmi 7 a, 17btt, n-InP TXjf 4 <Z>M 
Wjd^lO. 0 /* mUtl^M^clC, Au* >y=HC & U*g2 0. 0/iin, 1J|4. 
0 ^mT^J&^tl-O^o ^^^CD±®^e> 2 0. O^nKDrM^^ 
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lft&C8£LTV^p-InGaAsJt 1 4 (D_t£Z (DWW<DSl-ln?M 1 5<Z)±{Cte, ^tl 
-?4xJ¥3 3. 0/tm©fiffiliill 8 a, 1 8 b #Au* y 3f \Z & U *lT 
p-InGaAsJf 1 4 1 8 a, 1 8 b GO n > # # hlt^ot 

[0 0 9 7] 

34xlCJ:tK &*B^M«ffil 8 a, 18 b tevy /vy x>#Wft£#ij&1-£ 
2 #c»2g?£i& 5 , 6G0i:{Cf 4x^4x2 0fiTo7£$;£*l£r £tC&6 0 
fiflliSl 8&, 2 O^COp-InGaAsjf 1 4 60^gSrac0SI-InPjf 1 5_t£i-M 
QWJil l_tlc&7£j&£4x&^ 0 
[0 0 9 8] 

*fc, XD7h7^>til7a, 17bmili|18a, 18b!l 
Au^>ydp{Ci:U^$4x-5xT^U-y^BBIIl 9 a, 1 9 b ZftLT, Ztl^tl 

[0 0 9 9] 

n-InP T *M 4 ±(DytAMMi&lZ\$, n-InP jf 1 0 ilMQWjf 1 1 &SI-I 
nPjfl 5T'Iot*§X h^>f ^C0H3 0)%mWL$&2 0^1©MMI)t*^ 
9 7<DftAtJ^»e£4xTV^ 0 tfe, n-InP /WTXJl4i:C0ftffitJ«clC 
fct, n-InP jg9 £MQWjf 1 1 £SI-InPjf 1 5tIot^S^ h^-f >^CDfM 
1 ^2 0MMI^^7 8<Mffit^fC^M£4xT^-S> 0 
[0100] 

&fc> HlWi2©MMI^7°7 8(l 01, f§2<Dft*»i&5, 6 <k *J 

%<6^j£<^sti, ^3, i4©MM2o, 2 i tmvmw&nft^T^ 

So 

[0101] 

_hi2L£n-InP /WTXjf4 0 6, 010 iCiti 5 H4 GO^^MSS 
2 1 (HSlTjtC 8 0. 0 ^ mCOfg-e^Sg^^TVAS,, fit, fj£5fi L fen-InP A 
-fTXjf4(D^m^|5^C7)5 f c^^^p*iIf!lfC5 0. 0 # mCDfl^CteDCA^y^m 
J±l:Mtl.tfefflDCAV7XMI^>y K2 2*^^ y=HC<fc y 4. 0 a m 

60jp:${c^$4xTVN-g> o ^ot, 04co^^s&2 1 zdcaj Txmmm^ 
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V K2 2 <D$s.mtZ 0. 0./tmi:^S, DC;U7XMliA°>yK2 2(D 

3^5Sf^r&IlC^ofeS$«, 5 0. O^m-e&U, ^©T©n-InP A-f T^Jf4 
tt, D C 7^MilA° >y K 2 2 t B C t ^ o T ^ DC/1 

>f T^ffltl/^V K 2 2 t!4 0»M 2 l©iaO««tC^3*lfen-InP /I 

>rr^04©^5iff*i^ici&ofe^stti o. 0/imt^s o 

[0102] 

2 4 & AiJ U ^O^b7^ ymm 17a, 17b CD fM£ 5 0 
Q©*g#t2 5T*^LTVa§ 0 V>yA^x>^#ffS:fi|^t-<5 2#©# 

#M5&5, 6 JC&tfSi-MQWJS 1 1 3 T©T§U±n-InP AM7Xf4 

lC<fcy$^£*lT£*J, i-MQWJf 1 1 ©TS©m&£ 2#©3fc3SifcS& 5 , 6© 
raT?He»lC^U< LT&£ 0 n-InP A-f 4 l*3fe£gf$j9*ira-e& 

ISltfey, DC;U7xfflfi^>v K2 21c|&tt3*iTv*s. 

[0 10 3] 

n-InP 7^7^S4(t ^tffifl5tC>f p-InP Ml 3, MQ 

wsnMn-inPiiaii, mmmzxj fh&z. 

[0104] 

^UT, 3fc3EWSS©S8S&l$lC«; DCAM7^MSA 8 ^ F2 2(CDCiBbi 
2 6^?>DC/U7^§:^Sri:T\ n-InP A-f yxjf 4 ©<§&£ j$TM©li*C 

[0 10 5] 

& 3 <D%mmm 2 0 ^ e, a* i/festa^*, 0 1 ©mm i # ^ 7 &nti 

U K§2©7^MS&5, 6^il 2c©Sm(C7>i-t^tl§ !I fit, 
»5©{£ffi|g|HiS«icfc^T^i©fiffiaswmffii 8 ai:^Af)tlfcilMif# 
lCj:»Jffiffl3EISIS*lfe^tt, H2©MM I 77^"^ 8^\^jt^1-'So PUBLIC 

[0 10 6] 
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«EK2 1 SriiUTiifftS.. ^M^IC^V%T, =iT£&3 i-MQWjf 1 

1 <0±fcTJC^3*lfen-InP 110, i-InP 112, p-InP Jg 1 3 \%V =y V K 
J»fcUT«t6U *fe> Sl-InPjf 1 5 KJifc LT$SfgT £ftJC<fc*J 

, ft&i-MQWjfl 1 *tp'b\CLTMft-t2>o 
[0 10 7] 

[0 10 8] • 

H13-01 7tt, *»W©f5i^«S^JI8K:^S^^^IIi«©^x. 
Sfc^-TXBEK gll 8-0 2 2 «, *^^©^lH»^iC^^)^#^^^M 

[0 10 9] 

Bl 8-02 211 ® 1 3~S! 1 7 £^Tffi*8T?H£*Xfc!I«0>$48i 
[0 110] 

£1\ 01 2tC^TJ:e)tC, l^mminP ±JCn-InP f4 a, T>K-t? 

(i-MQW) Mil, i-InP |12, p-InP Ml 3, p-InGaAs 
M 1 4 &JBICMOVP E^$rMV>r— «lC^Lfc^XA«:M* , tS. i^JSifiln 
P i«l©±SttMOVPE^Cj; »J^Stlfe«S*rtInP A^7 7l2 £#tr 
ttDtt^o n-InPf4 att, 1 . 8 n m©I$ (C^^$ tit V* 

Colli] 

±fBU£ J: ? n-InP 14 a <D$ %TWfrb 1. 5 a m£>^£ &C&In 
GaAsP h7 7°M9^$tl, n-InP 14 a CDT® fciS^ffilnP S«<£> 

ISlJClilnGaAsP X'yf^h-y ^"M 3 ;ftftf$jA3ilT V*5. ^ v h y :/ 
13, 9itHTftt#*StlT^*. 
[0 112] 

2 5 ffi!£# 2003-3012092 
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m^mztt LX 3 5 fi m(Dm*M LT^^o 
[0 1 13] 

fit, ^CDV*^lCg;b;ft&V^Iigc&C&£i-InP jg.12, p-InPjflS, p- 
InGaAsjf 1 4 y ^ y f\Z <fc o T|&£ U MQWjf 1 1 £gffi£i±6 0 
[0114] 

m^r, 01 3 jc^i-j;e)(Cv ^x^tc^t)tL^vA^^^ffimbfeMQwjf 

1 1 <D±izmi ©Sl-InPjf 1 5 a £$J3. 3 # mtf)J?£ &C7£j& U ^©g^CV* 
?£B££1-£o 01 3{cfev^TWeffl^^fMcD^m»T®$:lgIl 8(C^1- 0 & 
£> Si0 2 ^^7&^vX^©±tCttHl (DSI-InPjf 1 5 aitm-^Lf^K 
[0 115] 

[0116] 

014, Ell 9 iZm-t J:e>fC, n-InP jf4 a £ i-MQWJS 1 1 > i-InP 
jfl2, p-InP jf 1 3 , p-InGaAsjf 1 4 &t>*3| 1 (DSI-InPjf 1 5 a £ K^-f 
*y>f&m\ZZL UitlXU vy/vyx>#^#ft£fltJ&^£f!ll. 5/im<Z)||l 
~H4©^M!&5, 6, 2 0, 2 l&tfipgl 8 /*m<Z)!||l, ^20MMI^ 
^5 7, 8£^J&f£ 0 ;i<Z>^§-£lCt> v |1~$4©«5, 6, 2 0, 2 
l&t>*Hl. ^2fflMMI«7 I 77, 8<2f ;nen#¥Mm£;£1-£Si0 2 V 
:*? (^0^) 5:l|l©SI-InPjSl 5 a> &t>VlnGaAsjil 4CD±{C0^1-^ O * 
n-InP Jf 4 a ©Xy^^li, n-InP jf 4 a ©Tffi^ «d 1 . 5 (i mOimZtf 
m&£?lZftfc>tl£o Z(Dffi<D^v?-y<yit, n-InP jf 4 a p*J<Z)InGaAsP X>y^ 
(9) <D^mX*W±2-£, z\(Dm*%i?&olz-tZ> Q 
[0117] 

Z\tl\Z& U7£j&£*l£n-InP Jg4 a tf>Mte, 07-01 0 tC^ L £ J: ? &C, 

igi~ m±v>%mm'o, 6, 20, 2 lcm-MQwjfi 1 ^inc^s^^n- 

InP Ml 0 t^So 
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[0 118] 

F^Xy^^fC J: Ugffi£4l£n-InP jf 4 a ©_hlCMO V P E&(C J; 
&<frj£jy3fl5£ffl^Tfg2©SI-InPJi 1 5 b £j?$3. 3 /t m©J?3 {CS^S't 
■5. ^©^IC, Si0 2 VX#£|&£-t£ o 
[0 119] 

Vy7>^x>^^tf%*«"r*«l~*4©^«»5, 6, 20 
, 2 1, »1, i2©MMI3fc*^77, 8©T£^6^©fM£DCA-f 7 
XMM^y K2 2/\<Z)^^S:^e)Si0 2 v^^ (^0^) £Hl, 3|2©SI 
-InPjfl 5 a , 15 b &tfp-InGaAsJg 1 4 <D±lZMf&^'2>.o Si0 2 VX?tt, * V 
7>f^Wl, ^20M»5, 6 #6 3. 2 5 ,um&^ffib£MlUc£ae> 

[0 12 0] 

fit, mi 6, 02 1 \z^^r>\z, sio 2 vx^ (^a^) A^saufcf 

2©SI-InPJi 1 5 b&tf-£©T©n-InP JS4 ai^i^M^f >^LTSfiSi 
InP g« 1 5:I{f}$t^o -€■©&,. n-InP jf 4 a ©T&C^f££ tlfe InGaAsP Xy 
f^h*;/1I (3) tCjcU, ?xy hXy^>yt*5ff£JKf?;b;iXS. 3©X>y 

f^Mv^l (3) t±?xy hxy^>^©^icgij©xy^>^£&M^6x*/ 

^>ytC<fc»ja^Xy^>^S4lS. ZLtltCfc n-InP Jf 

4 a ft, g|7~01 0 {C*t£*lfen-InP A*>f 7^14 

[0121] 

#Ctc, Si0 2 ^;** (^m^) 3:Bfc£LjMfctc, 017, 0 2 2 tc^cf J; e> &c, 
^1, I2®^S|5, 6<Z)5V^#faW®k:#l2<Z>SI-InPM 1 5 b & 3. 2 

5 #m©iflgT^t- £e>lC £1, i2©MM5, 6 ©fl3©fi«&C&£!g 2 © 
Sl-InPtf 15b $:X>yf>ybt, ^©T©n-InP ;U7^I4 £^&£-fr£ 0 
•£©18, n-InP jgl 5 b tflC^Lfe InGaAsP Xy^* h y A°JI 9 tC <k U , ^x 
y hxy^>y&»g&<fr;fo*l£. r©x-/^X f> 7^19 &?xy 
>y©HtCjW©^xy hxy^^fcj: »J»*S*lS. ^tliHU^tC, 3|4©ft 
mm 2 1 A^DC;U7XffltiA7 K2 2lcMSfIiUc©SI-InPMl 5 b =fox 
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V^yffXjX. n-InP A>f T^M4©»yffib1H«=fe«fflS**. d*UCj: »JJS 

SftfcSI-InPjf 1 5 a, 1 5bli, Hl7~|2f 1 0 \Zyfs L fcSI-InP® 1 5 

3 =&, H 2 tfDSI-InPjf 1 5 b &A°# ^Sfc^lCSiOgV*.? 

[0122] 

S^{C, m*<nmmzkvi*y*iZ£VXUy h^>f 7 a, 17b, ft 

ffi«H8 a, 18 b, X7^'Jy^fiI19a, 19bMDC7H77, 
fflilA"^K2 2?:Mt§ 0 ^©Au^ ^dptt2HI{C^^T^fctlS 0 
[0123] 

S#Jtf>* y^lC J:,U, 06(CglfcXD7b7^>tll7a, 1. 7 b £ D C 
/HTXfflilA"^ F2 2 £4 # m<7)J*$(C^1--5 0 2 HI g ©Au* y 

^{CJ:^ Hf6(CfeW--5ftffl^|iS@l 8 a, 1 8 b £ 3 /t* m(DjS$ {C^f ^>o 

tffilitil 8a, 18bi:^n»;h7>f>«il7a, 17bi:^ 
Au*>y3f©xyyy y^Kifcll 9a, 19 b (C <fc *Jg^3*lS„ ^tl <d <£>«li£ 
Au* v^Xl&J&S- £Bgl(Cte. i^tfl/^ hA#->£ffl^s;§#U >y3f&UCJ: 
§ 0 2®S<Z)Au* ^^©latCp-InGaAsJi 1 4 ^n>v h^-f>WIl 7 a 

, l 7 bcMlcMx.tfL'^ h£7EM&U Au* y *(Dmz 1/ hr?# - y 

ZiZ&V XT^U y^SEMl 9 a, 19 b 0TlCtt£fl^0J&£ tlS- 
[0124] 

^2©^n>^7^>tI17btt, 2tHS^Au^ 7^f©Xlt, HMf 
2tf)2S«5, 60±^^X7^'J 7^M^4'ot^l©^D^ h^-f > 1 7 
a©jfi6l*T^[$ffl$tlSo 3(Z)^tC*;, ^ira2©#i^5, 6<Z)_htC 

[0125] - 

t^6x\ ±mLt~&ffimmmMi: 8 a a 8 b) 

iil8a'(18b) #3fcaMft&5 (6) ££kiZ& tbzm&t. nTJfl 1 £^ 
(D±(D7y K-t°>^Sl 2(Z)^gfj?$h$:MSi-S3^{CJ:U, Ht^itm^ 

*s^uTc7)#tt-r>t:°-^>x^5 o QXteffiw.nmizmMWiz-'Mzit&z 
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02 3miII-VIHH^M£W®m"e&£o S2 3, 0 2 4 {C&V^, 0 

6~0l 0 iilwib^ttlBlCMIi^LTV^,, 
[0 12 6] 

il~^4 03tiM5, 6, 2 0, 2 l&tfMM I J]?? 7, 8 0) i-MQWn 
TM1 I : cD_h§tStcii. 3fettlC¥fT&#falC»oTi-InP Si 2, p-InP 113, 
p-InGaAsJgl 4 ^-^JC^fifcStlt V>So 
[0127] 

BP*., p-InGaAsJfl 4 0>±MJcraB5& £VnT7£J&£ ft&£&®ffiffi£ai*& 1 
8 a, 18 b£>*B£H^C£VvT ; fc>, i-InP Jfl 2, P-InP Ml 3, p-InGaAsJf 1 

[0 12 8] 

tot, ffitfBIEWMl 8 a, 18 btf^j&SftTV^V^^K^Tfcj:,' & 
lH^^T'^LfeSI-InPMl 5tt^Stl-fJC^I!»ift»5 f 6, 2 0, 21$ 

®>h^M^-5^^^oTVN€) 0 -e<Z)flB0«3iJCoVNTtt0'l|lli^Sli:.Rt5 7? 

[0129] 

fib, *HS6^(D^lC«, 013, HI 8{C^btMOVPE 
[0 13 0] 

LfrU *ISJfi^JliK:feV^Ttt, miill,8a, 1 8b^0^StlTV> 
fcV^a-lCfcV^fci-InP Jf 1 2 p-InP Jfl 3, p-InGaAsjf 1 4 — SltCJgJSfc 
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[0131] 

UfctfoTv ***^»©SeaH#K:J:*i«, &8©fitfB£il*«l 8 a, 1 8 

b ©lao»^&sI-InPMTa«>a^«*3i^cjfc^T, it«s^©M^^« 

/]n3<&£ 0 U*pU ffii^i^fflillt B7jc"a*LfelWffifcHC*3ilc 
(«3©HJ6©^*) 

tt, 02 5©IX-IXj|«^?>BfcWr®ST*>S. 02 5., -02 6 JCfcV^T, 06~ 

h i o tmvft^imumm&mLT^Zo 

[0 13 2] 

(Dltmms, 6CDi-MQWjfl 1 ©W^SI-InPjg 1 5 ti, ■t*l&©IB(.<Z>|g« , 7* 
^SlStl-ftC, JtlttWKl^JEftSnTfe*;, ^©Sl-InPjf 1 5(D±mti-MQWM 
±^CDp-InGaAsjf 1 4 ±M£©ffi3#ffl©&fi#E:#— g£ LT 
[0133] 

mm<DWr&izizm i mmj&mx*m 1 7, 02 2 &mv\t^^l^^x^ M>yf 

>^©XgtCfe^T, 2o<0}fcSMjfc8&5 f 6(Z)i-MQW3Tjf 1 1 ©WCDSI-InP 
if 1 5 &Bfc£itnc, OTfcg, DCAM7^ffltS^7 K2 2©T 

CDn-InP ;U7^I4 n-InP A-f 7*JI 4 (£>W{ftJtf)SI-InPjg 

1 5 £|&:£-t£ 0 

[0134] 

^<3D«fc^tC*Hi6^ffi-ei±2*©^#ag|&5, 6©i-MQWjfl 1 ©KlOlg'JSgc 
[0 13 5] 
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1 l±#<Z)p-InGaAsJg 1 4 <D±mt. -e©KtC^* jft&SI-InPJg 1 b(D±M^ 
*>"ttfcJt«i!fl&j£V^4eBBtcaSoT¥JH^®*^e>tlTV^o rOA-^lC, p-InGa 

[0 13 6] 

^Mit'tt, n-InP ;H7Xf4 i: i-MQWf 1 1 ©ISflCttlnGaAs 

(»4 

02 7fcL *^0^{C^^^4||»M©^^7 , 6^^§:^-r¥®IlI, 02 8 
tt, 02 7fflX-X J8*^MfcWT®S"e» 02 9l±, 02 7©XI-XIi(lg^e>KfcWT 

®0T-&s o 02 7~H2 9 icfc^r, 0 6~0i'Oi:Hi;if}iBCI?i^ 

[0137] 
[0138] 

02 7lCfcV%T, Hi ©MM I %ijzf^ 7 JCg?i^$tlfc^3 2 0© 

ft AttSg -if 3 1 -tfSattSftTV**.. DC;W7XMli/t 

[0139] 

4^#;l/--tm, 02 8, 2 9 lC^-fJ:?{C, n-InP A-fT^S 4 <Z)±(C&, 
2#©ft#Mi&5, 6ffli-MQW|l 1 ©il^^|HlD^$-eMQW^'S®3 2^ 

[0 14 0] 

fiU ¥##1/— !f 3 UC;}3V^MQWi < g'[£Ji3 2©»*ift*tt 1 . 55Am 
555aK:««ESti; i-MQ-WJg 1 1 tt£fcSilfiJ&fttf*jeiCfc ^ T 

V*S. . 

[0141] 

3 1 0JliE#2 0 0 3 - 3 0 1 2 0 9 2 
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02 8, M2 9 fC£^T«B&Lfcj^ b -if 3 1 &C& V^T &jIStf>#^ 

•Ifjg(DFB) lx — -tf hHHimc, MQWv§'ffS3 2©±XttT^Cim^f^^^ 
3tlTVN-5 D MQW^|4JS3 2©«^tU#f^^)0^^, 3©DFB U — ^CO. 

[0 14 2] 

. ¥##;l/-+P3 1 {C^^TMQW?SffiM3 2 0±{C«p-InP ? ^ y KM 3 3 £ 
P~InGaAs«3 4 #^)&$;ftTV^ 0 M Q W^ffijf 3 2CDTiZl£ > i3©iM2 
OCOi-MQWjfl 1 (DT-fr^mtELXn-ln? Ml 0 % InGaAsP Xy^Ky^Jf 
3&t>*n-InP y\*-YTXjf4 ^^$tlTV\-5 0 n-InP jf 1 0 ^p-InGaAsji 3 4 
£7?©Jf&, * h^:/#aC7£/&£*lTV^ 0 fit, f tl^©l^{l!j{C«SI-InP 
Ml 5«J^$tlTVNS„ 
[0 14 3] 

^##l/-if3 1 (Dp-InGaAsJf 3 4 hSI-InPjf 1 5CD±{Cte, Au^ y J: U 
^^tlfep{l!f«<i3 5^^$tlTVN§ 0 p fimH 3 5 tt, DC/UT^Mi 

[0 14 4] 

^^U-if3 lODn-InP jgl 0, InGaAsP I-yfXb^|3Wn- 

inp rxjf 4 it. ftmniimzMLTmi3^\%ft£tiT&v. ?co±mz 

tt, 6 ©p-InGaAsJf 1 4 (D±i:lBf#{CAu^ ^3p(Ci:§DCA-rrx 

fflCDn^m^S 6#^J&£*iTV^ 0 r tf) n {RSIIM 3 6 M:, ±fB l kHSfc^tf) 

[0 14 5] 

MQWVS-KS3 2(0TOn-InP jf 1 0 fcfc, n M 9 9 V KJf £ U Tfllief 

So- 
tO 1 4 6] 

[0 14 7] 



3 2 

( 
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xMonwmms 6 tci*Dc/t>f r e>*u k«&£&h&£ 

mmz&&2tlZ> 0 Z.<DmmZMQWm'&M3 2©T©n-InP A-f 7^14 Srii 
CtIiM^©i-MQWll 1 ©T®lCt,fc3t$;ftS 0 -e©ffitt#l!i^©^ 

[0 14 8] 

9*3 UCfeVNTp-InGaAsJf 3 4±fC^L^pM*1i3 5 
¥##^--9*3 l ^^^^tiS^miJ^mMcoA^-tc^^ffitc 

n-InP T*Jf4 _hC0ntI«@3 6{C^X.6S&(C 

[0 14 9] 

wybm&&tMQWffi&M$:rty h^3>f > h(butt joint) {CT^M-^l/TVNS 

(!£5©|iy&©0®U 
i3 1tt, ^filBHC^^^S^ig^^^^^^tl^^t-^SIlI, 03 2 
0 3-1 ©XII -XII Hfr<Djl£#r®®, 033tt, 03 1 ©XIII-XIIIH^ 
e>Jt,£®T®0T-&£o 03 1 ~03 3 (Cfc^T, 06-0 1 0 £|^Ct3f-^tt|lsIC 

[0150] 

0 3 KCfeVNT, 11, ^2©^^MS&5, 6©e>*>&1MIIS«*®l 8 a, 1 

8 b ^)%%xwi%\zwfommmm,± o a, a o btfmmznx^z> a 

[0151] 

fiffl^IIIi4 0a, 4 0bt'll 03 2, 0 3 3 {Ct5 L/'fe <fc "5 tC, V y A 
^x>^#ft5:^-tS 2*©^^MS&5-, 6©-etl^n©i-MQWjf 1 1© 
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±{Ci-InP M 1 2, p-InP Jfl3, p-InGaAsJf 1 4 #JE£7&j£3*l"C V*£ b fiP*>, 
&fllalili4 0 a, 4 0 b tf)Jf W0MII118 a, 1 

8 bCDT^^tllfCJC&oTV^,, tot, fiffiillii4 0a, 4 0 b (C 
fc^Tfc, p-InGaAsM 1 4(D±®&, ^<Z)MI<£>SI-InPJi 1 5 CD_t® £ |Wf £ 

[0152] 

£fz. 2o©fiffiiiIH4 0a ) 4 0 bCfcttSi-InP Jgl 2, p-InP jf 
1 3, p-InGaAsJg 1 4 CD e> ^ftiftlC & 1 0 0. 0 — 3 5 0. 0 

[0 15 3] 

3£>{C, 2o0M|||«4O a) 4 0bt'lt n-InP A>fT^ji4 > In 
GaAsP X.v^7. h^yM3^t>*SI-InPJi 1 b t>K »1, & 2 <Z»fcS!M8l& 5 , 6© 
^tl.-Ftl^ffiff^M^tCjE^oT^StlTV^.- fit, 2o©ftffiiiII^ 
4.0 a, 4 0 bflDSI-InPjfl 5 £p-InGaAsjff 1 4(7)±{C&, -?*lfitfBHai8& 
fl§DC;H7^11A^ K4 1 a, 4 1 b jWj&StiT V*S„ HPl5, 2o0gfl 
iIIfflDC;U7^M^7 F4 1 a,'4 1 bit 2offlMM5, 6c7)-£- 

[0 15 4] 

ftffiiIiMDC;H7^il4 l a, 4 1 b jbW&Z tlX ^*»#©if«© 
i-MQWll l©Jb(CliSI-InPJil 5#ifR3n, £ftfCfc»K 3tff?ftffl©fifc« 
MHMl 8 a, 18 b^^$tiTVN§M^M^ci:««^»^r-r y 

[0 15 5] 

fcfc, ^MiCiS)tMtCfe^t, .fiiiIII«4 0 a, 4 0'bfi* 
[0 15 6] 
[0157] 



3 4 
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&*B^§Si£M€4 0 a, 4 0 b iZ&^T&J&Z tltc 2 OtOllA'^ K4 1 a, 
4 1 b{Cl±^tl^tlM^<g>DC7l-fTX4 2 a, 4 2 b £ ;fu > KH 

[0158] 

#cc &mM%-miz&v z&m£m&% dc a jrxmm 4 1 a, 4 1 b©# 

[0159] 

^ic^vNT, v^^^x>^#it$:#^t-s^i, mz(D%mwi% S 5, 6|*I 

CDi-MQWjf (=T7Jf) 1 UCtt, n-InP A>f TXjf4 ±0>D CAM T^ffl^fl 
[0 16 0] 

%<D$Lmtmv\zt£<bt£\<\ 0 

[0161] 

^(Dffim, 'z\<D&mmzm^^fc.%<D^m^uTft±iyb<DAy-t)m'pL, 
mmt<D£ik$:ffi < „ zzx% *mmmniz&^xte. 6<d 
©^^in^MDCA-rr^«M4 1 a, 41b izzti^nm&zm&z^Z-z 
^^gp^<D2^(Z)^#M5, 6 zmm.irz>mzmftz>&ffimt*$.v2 

It&ZftfXg&e fit, i CD m& £ ^ffc £1tTmB^t£Ilf $!"<}-£ 3 £{C<fc 
[0 16 2] 



3 5 
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[0163] 

fiffiiIifflDC;M7^ti4 la, 4 1 btC^SSffttt, n-In 
P ;^ 7 x 1 4 c 1 1 D C ;H 7 x ffi li a s 7 K2 2 iz^Z.&mmcikt)^ 
X. *%<?zm&£'bZ<*Z>m&<D2mVtf%>2>, 

[0 16 4] 

itu#-ete, ftfflfipDC;t>f7ZSiA'^ K4 1 a, 4 1 b^^n-InP A 

-rrxjf4±c7)DCA^T^m«@2 2 Km^w&m%t-tf%tnz>o ^©i^tt, 

I©tM^CTM?M5, 6(Z)^-n-6tlC7)i-MQW (37) jf 1 1 |*J(Z)3f 

$m * mm? z> RTtg ic & -5 o 

[0 16 5] 

^#-e&> i-MQWjfl 1 P^lC^7^>fTX«i±fCj;y^Dfc||®^^*#^fP 
[0 16 6] 

mmnm&Xl*, filSiilii4 0 a, 4 0 bCD®«$:i:bif^/h$< LX% 

izm-3^fr%mtfmmizf£z> 0 &m<Dm&x\z. &mmmmn®4 o 1, 4 o b 
6 (Dmm<Dmm) 

03 5lt *^BB(C^§^6H^M(Z)^^^i)l#l$:^1-¥®llI, 03 6 
03 5<Z)XIV -xiv H^^B^frSHf, H3 7lt 03 5©xv-xv^^e>M 

fe»T®gI"efeSo S3 5~03 7 fC^VNT. 06—014, 02 7~03O£|ef 
[0 16 7] 
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[0 16 8] 

IU3 5{CfcVAT, Vy/vyx>^#ff 2 *CD^#MS& 5 , 6iZ\Z 

, ^tl^n^ffi^ilM^^^AItMtCfefflMM^Ii|Jc4 0 a, 4 0b#IBg£*l 

[0169] 

mBH!««c4 0 a, 4 0bT'(t ^^5, 6©37i:4^ i-M Q Wjg 
1 l_htCi-InP Ml 2, p-InP Jf 1 3, p-InGaAsjf 1 4 #JliC0J&£ JlT VA § 0 
3?(C, fiffiiIII«4 0 a, 4 0 bZ'te. feffiH$:^i--5fe^(Z)^ffi^M 
DC/t^rxllA 1 ^ K4 1 a, 4 1 b ^P-InGaAsjf 1 4 _tfC7£j&£ *lT 
[0 17 0] 

&ffi£kM%£'DCA>( 7^ilA>y K4 1 a, 4 1 b EI 3 7 (C^tf i Z) tC, 
^©T®P-InGaAsjf 1 4 {C^jt^f^lnJtC 1 0. 0 /t m©fi$ tii^tl, ^tlJ: 
»J fe^Aittl-e^i-MQWM 1 1 tf)±lC7£j$3;ft£SI-InPjg i 5tf)±{C0J&£*l 
T^£ 0 &iiIlDC;H7XtiA7 K4 1 a, 4 1 btf)ftffilCTO 

[0 17 1] 

£tz. fiffiiilDC;H7^ilA"^ F4 1 a ? , 4 1blt 0 3 6lC^1"J: 
l©j£^iiA°'yF4.3a, 4 3 blCX7^'J >y i?ii4 4 a, 44b&^bt 
[0 17 2] 

&*@Hifl:DCA>f TXmWSy F4 1 a, 4 1 b£>T<Di-InP jf 1 2 . p-In 
P113, P-InGaAsjf 1 4 H^COii^M«®^iiSfS=fi 18a, 1 8 b & 

mm^nx^^^mi^yt^mm^zM^x-^B^mmmmmi 8a, 1 

8 b<Z>T£Xmm#llZMf&tsnT\,^Z> a -o|0Mllll8a, 1 8 b t. 
fiffliIlDC;U7^tlA'>y F4 1 a, 4 1 b iKBBBfltW: 1 0 0. 0/tmt 
mBMtJf^fflDC/WTX^IIAy K4 1 a, 4 1 b^-t)@'0g 
ffilll|18a, 1 8 b<Dm<£>M®(D±j3lZ\$, ipg4 0. 0 AinOO^O^ h7 
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h7^>tll TbOxr^'J'y^Pit 8a, 18b 

0. 0 yam^raUS^fiS^^tlT^Sc 
[0 1 7 3] 

T*&, fgl«7£m£Hfit&«i^£:&oT^T, 1 8 a, 18b#< 

MmZtlte^BftViti-MQWM 1 l^SI-InPjfl 5 lzm&>&£tlX ^ & , 
[0174] 

^±{Cj;y, ^iiiiDC;M7XtlA°>y F4 la, 4 1bH p-InGaAs 
I14$:IltfiiIllil 8 a, 1 8 b tm^WlzmmZ *lT^£ 0 

&-oT^z>o fc^mmmDcsij r^mwsy.Fi 1 a, 4 i b 

MMW. 18a, 1 8 b i:^MSB^$:^LT^M$tlT% j:v^ 0 
[0 17 5] 

*H^^{Ci3^^^MEll^«4 0 a, 4Ob0#Mtt, g§ 5 

mmtz*%<£z>zttfxgz> a 

[0 17 6] 

*mmmniz&vz¥mfoftmmm(D2^(D^MMMm$&zm3 s, m3 91: 

m-to &fc> *H^®©^^MMfW4 0 a, 4 0 bXlt, filillMD 
C/H7XiiA'y K4 l a, 4 1 b JlSp-InGaAsJf 1 4 ttfiffilit 

*S18a, 1 8 bOTtxmmLX^&OX. 'fiiiil«4 0 a, 40b® 
^M0S&li> H5H^^(Z)|1I3 4©WWtTOU, 
XMZtlX V^„ 

[0177] 

03 8iC*H^M{Cfe^^^^^^M#l©^l ©%Mmi@Ji&$:^1- 0 ^ 

3 8 M2 0 0 3 - 3 0 1 2 0 9 2 
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4 1a, 4 1 b (C^tl^tlMtCDCA-r 7XffiV 1 , V 2 £#x.Sr£lCj: 
tJ2o(D3 I fc^»5, 6©ra©(ftffl^S:m«f'rSo 43.1» DC;W7Xtev 1 - 

5/bf5DC*^h7>f;H4 5^iA3tltV^o 
[0 17 8] 

03 9{c^^JlCfe^S^#:^i©#l^2©^ffi|gmilIj^$:^-t= £ 
2o©fiiiiIffiDC;U7^SI^7 F4 1a, 4 l btf>e>*>, 

5?), 03 8<Z)^^ttM^y DC*7 b7^l/^4 5li&3f&VV 
[0 17 9] 

03 8 DCA^ h7^H4 5^H^(Z)-eilIi?S^^^{C^^ 

t>\ 2^©y6#»5, 6<DmB£^#fC|||Ml?£££#K ^©fcA?)(C-^x.S« 

[0 18 0] 

03 8, 03 9©V^4itf)l§lE?{C;£vvT : fo, CTiIIMD.C;t^7XiI/1 
(^7©HSg©^ffi) 

04 o&, ^mmz%^i%m^mo^m^%m.m^^-t^mm, 041 

tt, -04 OCDXVI -XVI Hfr&jifcWTffiBrC**. fcfc, UC& 

vnt, 06-0 1 0 tlwfC^lil^CH^^^UTVNS., 
[0181] 

3 9 '• ffi$E#2 0 0 3 - 3 0 1 2 0 9 2 
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2#©)fc3!H&S&5, 6©i-MQWZ3Tjf 1 1 0>±aSlC i-InP Ml 2, p-InP Jg 1 

> )tW5, 6©-5^ttffiSEII*«l 8 a, 18 b^^^tlTVN^VN^iC 
fcVNT, i-InP ]f, p-InP Jg"e*<> Sl-InPjg 1 5 a jWgJ&SftT V*5. 
[0 18 2] 

04 0 (C^t-T J:e>lC, p-InGaAsn>#? hjg 1 4 i-MQWn7l 1 
1 <Z)±^T*S>oT^=m^iim#l 8 a, 1 8 b©T<BW©#lC^J*3*lTV^ 

[0183] 

*mmjemiz&zft¥mitmn<D*<Dtik<z>mm\*. mimmmmxmLt^^ 

[0184] 

Hfltt?**. fib, #HilSJgflR<Bt§-£k:ti, 013, 01 8t:gbfeMOVPE 
SfiR^tCiSSI-InPJBl 5 aO^Xg»#^tlTV^5. BP'fe, EJ14lC^;L£ 
«fc^«i3fc*lft»5 f 6<Dmf&®mz. *©«©XSJCJ:»;fi:ffiSeW««l 8 a, 
1 8 _b^J|JtSn*fH«^©««tC#1t , rsp-InGaAsa>4f ^ hMl 4<Z>#£ 
-£<Z>T<Z>p-InP jg 1 3 lcMLT^e^lcx^^>^f So iffli«yf>^li, 
x v ^xy^^lCfc »J p-InGaAszi># # hi! 1 4 CD^£p-InP Jff 1 4 {C*fLT 

^JUJCfeVNTSI-INPjgl 5 a CDMOV P Eff^iaSIgfCMUTf f t'fe 

[0185] 

|18a, 1 8 b tf^J&SftT^fcV^^lCfci-InP ffl 2, p-InP Jg 1 3 

So 

[0 18 6] 



mSE#2 0 0 3 - 3 0 1 2. 0 9 2 



#2 002-209761 



'[4<?)&£p-InGaAs=i># ? hjf 1 4 (Co tt^TOI^m^ 1 8 a, 18 btfM 
[0 18 7] 

^ © x * ;i/ - fj(£ $ v \ h v > e» f£M *i -5 

«fc »JftSH0Tfll^5*; K»i:©IWJC»i*4xfe^ N^'f'^oiKDnri'S: 

tufas i aytmiimammmi <D±m^^v KJKBJttcjgjaatifcfci <D&m 
mmm 2 (DytmwL&ommm 2 cd±w^ v kjb ©±c^dtife» 2 

fuIBfg 1 ©«#?8tS»©fitf^Jc^StiTI9SB^ l icSi l ©xy 



4 1 
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<fc »J ©TffiU^y KW^flDlBllCSJinT^aRCDeM**- K©« 

¥Wfo£ U&£fg2©T{R!J^y K«fc©H-C#£*lTt&3B''W7:*/I©J:lc^ 

7>f^(0l2(!!)3rIStt6*2©3ti»»i:, 
gfjfBfg 1 03fe&»tt©tflflB£ 1 ©-tM^ 9 v K*©±K:^fiJtS*lfe» 1 ©&*B 

f&fBfl 2 ©7fc*am©t&IBfl 2 ©±<i* ^ y KJS©±tcj*fifc3 2 ©ft*B 

IrffB^ 1 ©7^£i&©M#(C7£tfc£ *iTf&«» 1 ©&*B^HSMfCfg 1 ©XT 

buIbh 2 o3fc*»»©<w*Ki^s nxwaa* 2 ©teffl^MMtcti 2017 

^Mi^(D^m\zmw.^t\^m2(D%i]^^h 
(#ib 3 ) ttrfB A-r 7 x jf© -3P©_h jc & fi§fssj± # em §ns/H7xti # 

(#IB4) «MB»l©±fll*9y K*fct&IB$l©Tfll*9<y KM©.e>*»SaIB^ 



4 2 
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tftmm2-<D±ffl#?y PM£mmf£2<DTW>r5y KJf©e> *> striae 2© =ry 

z t it mm t r z mz 1 x ib 2 {cia«©^^#^ff 0 
miz±m , v&T&££*>K* mm&2®nrm(DmmicmLTj&mzhR'Dwm 

(#sb6) mzmi(D^TM£mmm2(D?TM<£>mo)ffimz-&^T. mmnsm 

r h £ i: f 5 tfiB 5 fcffi*©3fe¥*#iS*. 

(#S3 7) trfia^ 1 ©^ffl^Ma^ hiatal 2 ©^ffl^mmstt, ■**i-?nw» 

(ttta 9 ) f&iafi 1 ©±$1* 5 y Fmtmmm 2<d±w? : ?v Fm&zti^nm 
2mmm^m^^m^tix\i^zt^mutt^fimi7bm^m8(D^tti 

(#131 0) |fflB»i©^*^JC^v>Tl&gB0l^tJ f S2OD=irJf i:(ifrffBm 

mmm 2 v^tutaii 1 2<nnymt \mmm 2©^* 7 

^ &&A,T-M*f{ftijiciii 4 ©^#msi© n y mwi&f&z 
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r m nmm \z * v k v a >f y v s *i & ^ -r * u — if a¥## 

i6*±K:^S4^TV^6sl^&#«^i-«#ffil^Mf^ffi9©v^■f*l*»^clB*© 
(#121 2) ffffafSl©T«!l^y K*4:l&8a*2©T«lf ^'^ KMfct&ffifStt 

1 (Dnrmh®mwi2.(»nrmv>'pte< £ : &-ft<DnTmizm&*:Wto-*2>fr#> 

tffBl#MtffBl 2CDVNl s 4x^CfB«©^^^® 0 

(#IB16) fyfa&*B^iSSIS1i&ctt, ^©ON^jBtcfeWS^ffi^^b-fcM 
S3h£#$i!£:-t3tffBi 3BM#IB1 5©v^-r*i*»tcffi<R©^##lfi«. 

(#ibi 7) mtmmmmmmMiz, mmmi(Darm.tmmm2 0arm<DM 
ft co ± iz n -? ti $ ti > 
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^Sr^^StftBl 3#MtffBl 5 m^*ifr^fBig<Z)3£¥#ftglSo 
(tffBi 8) 2o©tuIB^ffi^«@(Z)^(c«M^*^ff^^^^M$ti, 
fcrfB^M^S^f#$^ 2o©|r/fH™^i®«M©^^< tb-Htoimizi* 

(tffBl 9) safari ©_tfl![^y FM£fufBfg2<Di:$!l^:7y ^Mjtm2mn 

& mm t -t & ttm 1 x ttttiB 2 (c IB*© ^##^fio 

[0188] 

2o(D^^s&^=iTJSi:^©_h(7)_hM^5^ \^m^hxn%m\zmm.^ s z 

[0 18 9] 

$e>(c, 2oco^«(Z)-eti^ti©iiTJi(Z)ra{c#^1-S^#;jSc7) 

[0 19 0] 

mm^mfamtffe&zn, ^wm^mmtnTm (D±izmm,ffi*mfomitB 
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[011 
[0 2] 
[03] 
[04] 

04 tt, |K*S«S^feW"s^#^«»l»©IW®HT»S. 
[0 5] 

0 5 «*tt#Jc^^s^#^3EW»©WfliH-e*S. 

[06] 

0 6 ^m^oss i mMMMimzfmfoytmm^<n±ffimT*&2> a 

[07] 

0 7 « % ^mom i &j6m]i^ffi&4M*ftft£m<z>ft i ©wtibht&s. 

[08] 

0 8 tt, ##PJ!tf)|g l £%^JRK:ffi*4H*ftft£M<z>£ 2 <oWt®0tS>&. 
[09] 

0 9 ft, *fg0£tf)lf§ l £»^»K:«*4M*#3fcS»»©as 3 ©WrffiST?**. 

[010] 

a 

[011] 
[012] 
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[013] 

m (to i ) 
[mi 4] 

[015] 

0 (-£0)3) T*&£ = 

m is] 

m (-e<z>4) -e&3„ 

[017] 

01 7 14, *»W©^l^«^»K:«S^*#3«3EW»©^XSS:^'r¥iB 
0 (•£■<© 5) 

[018] 

01 8 14, *»W©»l||li^*K«64 £ #»*3EII*©^XSS:^ > r»« 
0 (-£<£> 1) 

[019] 

01 9«, .^^©^l^^iittts^^^ww^f^fiRxss^-r^ft 

0 (-€-©2) T*&S„ 
[02 0] 

0 2 0 14, *mR(Dm 1 ||Jt^«lK:«-&^^^W»©^XSS:^'t*HB 

0 (-e©3) -e&s. 

[021] 

02 u4, ^^©flsi^jfimM^tts^^^aiiso^xesr^i-^ 

0 (*<Z>4) 7?*>*. 
[022] 



4 7 



2003-3012092 



#2002-209761 

m (-€©5) -eas. s 

[02 3] 
[02 4] 
[025] 
[02 6] 
[027] 

02 *ftw<n®4mMmmizm&¥mtityb$tM^(D±mmT*2b2> a 

[02 8] 

□ 

[02 9] 

a ' 

[03 0] 

[03 1] 
[03 2] 

o 

[03 3] 

03 3}£, *^fflI5Hl«lSmMi^^2 0MT'fe5 

o 

4 8 ffiffE# 2003-3012092 



#2002—20976 1 



[034] 

[035] 
[03 6] 

o 

[03 7] 
[03 8] 
[03 9] 

(-?-(Z)2) "ess,, 

[04 0] 
[04 1 ] 

1 -mmmn? 2---«&*n;inP A^y7 7jf> 3, 9-i-InGaAsP X^y^- 
T.h^^M, 4-n-InP 4a-n-InPl, 5, 6-yh*$ : M. 7, 

10-n-InPl (n^77KI) , 1 1 -i-MQWl, 
1 2-i-InP M (f5yK») , 1 3-p-IhP jf (pM^^^Kif) > 14-p- 
InGaAsP Jg. 15, 1 5 a , 1 5 b -SI-In Pjg> 17 a, 17b-*nyh? 
OtS, 18 a, 18b-«iSi, 19 a, 1 9 b-xT^'J 

2 0, 2 1-ft#«, 2 2-DC/H 7Xfflfi®A 0, y F, 2 4 



ffi§E$# 2003-3012092 



^2 002-209761 



2 6-DCtffS, 3 3 2-MQW«ttI, 3 3- 

p-InP^^^FM, 3 4 -p-InGaAsjf > 3 5-pltl, 3 6-nfii, 4 0 
a, 4 0b-&ifIiIC 4 1a, 4 1 b-«IIfflDC;H7XfI 
A°yK, 4 2 a, 4 2 b-DC/^^TX«JEM, 4 3 a, 4 3 b-ii^»; K, 
4 4 a , 4 4 b -IT'/'J v VW&o 



5 0 



ffi!£#2 003-3012092 



#2002-20976 1 



C®1] 



0® 



102 



^ % out 



101 

105 fttitg^lftSS 



107 




i05d^>KM 



103 %M=i 



1 



ffifl#2 003-3012092 



#2002—20976 1 



[02] 



101a 37 



105b ^7>K18 




105a is?1-)\,W&L 



105c ^>K«« 



108 Si02M*«>7T^ 

(SMU*) 



100 LiNb03g*£ 



ajH#2 003-3012092 



#2002-20976 



[03] 



I 




1 ' T. I 



3 



miiE#2 003-3012092 



#2002-209761 



[04] 




O 



2003-3012092 



#2002-209761 



[05] 

Tj- CO <N 




5 ffiKE# 2003-3012092 



#2 002—209761 



[06] 




22 

I- 4 n-InP 
17b 



-17a 



18a 
19a 



18a 



6 



-7 MMHfcfl^ 



20 ^a»;^SS 



6 



ffisl#2 003-3012092 



#2 002-209761 




#2002-209761 



[08] 



11 i-MQWJl ^15 SHnPlB 4 n _ InP/WT7 j 
10n-InPJiv 



9 InGaAsP 

17b xnvhy'fyWfc 




15 r 

U 



3 InGsAsPX'y^Xh^"^M 
17a XPyh^-Oftfe 











2 


1 j 

1 





*«W<D3ISiSI!IS»ffil3flR**3H**«i»»<©*2a>»riBH 



8 



miE#2 003-3012092 



#2 002-209761 




#2002-209761 



[010] 



10 



1 1 i-MQWJH 4 n-lnP/ «TX/f 

15 SHnPjf 
21 

9- \ \ I , ' I 3 





22 DC/UTXmW.Wiv£ 



\ 



•2 
1 



[mi i] 



22 dc/ U7*mn&'W 



18b ft*B^pm*£ 




^25 fttffifefctj 1 26 Dc^JJjli 



18a fitBKOim 
-10 — 14 p-InP/i-MQW/n-InP 

4 n-InPJl 



24 ffiJi&C&fi-§-3£ 



17a, 17b Xn-yh7-f>*H 



^0Jco^i|llJteJf^l^^«^7 l fc^lg(7)OTiESi[H]!^[il 



1 0 



mil# 2 003-3012092 



#2 002-209761 



[012] 



11 i-MQWH 




ffi$E#2 003-3012092 



#2002—209761 



[Ell 3] 





15a 




12-14 






7 ■ 

Vl5a Sl-InP 




/ 

















m 



2003-3012 092 



#2002-209761 



[Ell 4] 



6 




ffi|iE#2 003-3012092 



4f 2 0 0 2 — 2 0 9 7 




CHX 6] 



#2002-209761 



II 

1 1 
















w 






// W 






// w 






r/ i 


■ 




n i 
it i 






ii i 






n i 






ii ii 






ii ii 
ii i 






/ — 

] 

■ | V 




I 
I 

i 

i 
i 

i 


1 


1 1 
1 1 
1 1 
1 1 






1 1 






1 1 
1 1 




M h 

\\ i 

w // 

1 1 

II 





14 



■ 15b 



15 mtl# 2003-3012092 



#2002—209761 



[HI 7] 

20 4 

, rXi 




2 0 0 3 



-3012092 



#2002-209761 



[HI 8] 



12~14 InGaAs/p-lnP/i-InPf 




11 i-MQW, 



19] 



1 2 — 14 




^fijcxfi^TF-r ±m m ( to 2 ) 



1 7 



ffl§E# 2003-30120 9 2 



#2002-2 0 976 1 



[02 0] 




[02 1] 




1 8 ffifEff 2003-3012092 



#2 002-209761 



[B2 2] 




aj!£# 2003-30120 9 2 



#2002-209761 




2 0 



ffiliEff 2003-30 12092 



#2 



0 0 2- 



2 0 9 7 6 1 



[02 4] 



^ CO CM 




2 1 ffl|I#2 0 0 3 - 3 0 1 2 0 9 2 



#2002-20976 1 




£I£#2 003-3 0 1 2092 



#2002-209761 

f 

[02 6] 




[02 7] 



2 3 ffiIE4#2 0 0 3 - 3 0 1 2 0 9 2 



#2 002 — 209761 




2 4 2 0 0 3 - 3 0 1 2 0 9 2 



#2002-209761 



[02 8] 

15 SHnP 




35 PfilJ^H 
35 32 MQWSttJg J 31 ^aKftlx— 9 s 

^33 p-InGaAsJf 



^V\\\\\\^\^^ 34p- l nP 




36 nfflJWl 



4 

2 



10 



[02 9] 



33 



34 



35 



31 



32 



-±1 



1.1 15 
20 



<5»*alnPa6ffi 



10 

9 

4 



2 5 



miiE#2 003-3012092 



#200 2—209761 



[0 3 0] 



25 mmm 



18b 



17a, 17b 



^-10~14 



p-InP/i-MQW/n-InPH 
4 n-lnP J UTXm 



24 &m : &n&m^m 



DC/\V7X- 




35 I 



ffifiE^ 2003-3012092 



#2 0 0 2 — 2 0 9 7 6 1- 



[03 1] 




ii \ 

\ 



20 



JBSEW 2003-3012092 



#2002-209761 



[03 2] 



15 



40b 



41b 



1 1 




14- 
-12- 



,11 



40a 



15 



10 



2 
1 



10 



3 3 ] 




2 8 



ffiil#2 003-3012092 



#2002-209761 

[034] 



22 




mmmwim»m 



[03 5] 



2 9 



ffi$E#2 003-3012092 



#2002-209761 




1 / J 
30 *mwis—*f 

3 0 £BtiE#2 0 0 3 - 3 0 1 2 0 9 2 



#2002—209761 




[03 7] 



#2002-209761 



15 



41b 



17b 



14 13 



12 



11 



18b 



t 



J I 



10 



9 3 



ffi!E# 2003-3012092 



#2 0 02-20976 1 



[®3 8] 



25 



18b 



17b 



13, 14—4- 
I 

41b ' 



18a . 
10—14 

4 

18a 

_.17a 



24 



r 



i 



40a. 40b 




13, 14 



41a 



45 DC*yh?<;U$ 



"a 



35 



36- 



10, 32-34 



^BJ^H6H^mS^^^)^ffiraiE]S§(^(D1) 



2003-3012092 



#2002 — 20976. 1 



CHJ3 9] 



25 



18b 



17b 



18a 
-10-14 



4 

17a 
18a 



13, 14' 



41b 



7f 



13. 14 
— 41a 



35 I 



10, 32~34 



36" 



#20 02—209761 



[04 0] 




3 5 ^#2 0 0 3 -3 0 1 2 0 9 2 



#2002-209761 



[04 1] 




3 6 ffi$E# 2003-3012092 



#2002-209761 

mmm 

mm: 

mm] ^vj\y*>#m=Fwmz%?z>%*mfommzmv> m&t^mfta 
2, i 3Mn7ii i z*n?nm?2>%n&x$m2<Dytmwi&5, 6t,m 

SI 8 a, 18b^ ^1M2©«?S5, 6©ffiffl;£©¥##3SSi© 
±(C^$tlfic3:T^U vVUUl 9 a, 1 9 b&^lTHl©firatI 
1 8 a fc£.2©fitfB3£W«ffil 8 b{Cj5U^^^M^tl§^ 1 (DXU >y h^-f 
S 1 7 a 2 <Z)X □ y V =7 4 1 7 b h Sr^tf. 



i 



ftIE#2 003-3012092 



#2002-209761 



ffi 



A 



[0 0 0 0 0 5 2 2 3] 



V 



1 .. B 1 9 9 6^ 3H2 6H 



£fJ|E#2 003-301 2092 



